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ABSTRACT
Computational tools have become increasingly important to the
advancement of biological research. Despite the existence of data-
sharing principles such as FAIR, there has been little attention paid
to ensuring that computational tools provide a platform to compare
experimental results and data across different studies. Tools often
are lightly documented, non-extensible, and provide different levels
of accuracy of their representation. This lack of standardization in
biological research reduces the potential power for new insight and
discovery and makes it hard for biologists to experiment, compare,
and trust results between different studies. In this poster we present
our experience using four tools that perform flux balance analysis,
on a set of different metabolic models. We frame our work around a
proposed principle, akin to FAIR, aimed at bioinformatics tools. We
call this CORE (Comparable, Open, Reliable and Extensible), and
find the biggest challenges to be with comparability between tools.
We also find that while the tools are all open source, without a deep
understanding of the code base, they have insufficient openness. We
needed to reach out to developers to resolve many of our questions,
andwewere still left with unexpected behaviors.We present lessons
learned as a path to future improvement using the CORE principles.
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1 OVERVIEW
Computational tools play a large role in scientific research, and
biology is no exception. Bioinformatics tools are used to make dis-
coveries and for decision making regarding the direction of inquiry
for experimentation. They are used for prediction, exploration, sim-
ulation and data inference. They are becoming almost as important
as the laboratory experiments themselves. Hence, the ability to
trust these tools, and to carefully replicate results both within and
between tools has become paramount.

To confidently use computational tools in research, scientists
should expect to be able to readily compare, inspect and understand,
trust their reliability, and to easily extend their functionality. These
are fundamental precepts in order for computational tools to adhere
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to scientific principles, and to be used to direct research and reach
scientific conclusions. Recent initiatives in bioinformatics have
led to the FAIR principles (Findable, Accessible, Interoperable, and
Reusable). However, FAIR’s focus has primarily been on data, leav-
ing a lack of grounding principles for the builder of computational
software tools. Some more recent work has also proposed FAIR for
software [1, 2] and even for scientific workflows [3], however these
approaches try to directly map FAIR to software, which retains a
data-centric view. We argue this is insufficient for computational
tools and a new approach is needed.

In this poster, we present our experience with a set of computa-
tional tools that all perform the same core function, Flux Balance
Analysis (FBA). Each of these tools is widely used and open source.
And all work relatively well out of the box. Our original goal was to
build a software testing framework, to validate a class of computa-
tional biology algorithms. However, as we discovered, this will be
non-trivial. What we learned is that each tool makes its own set of
assumptions about biology, supports slightly different workflows,
and has a different focus and terminology. Despite all supporting
the same model inputs, we found that the resulting models can vary
in the number of elements, essential elements are not the same,
and the ability to modify an organism’s environment is bespoke.
This has led us to propose a new principle, we call CORE, which
focuses on computational tools. The CORE principles expect tools
to be Comparable, Open, Reliable and Extensible.
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